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^NTSC % k 



*t £ t I ^ i/ $ f ^ t &d ^ * f ^ ^ t t 



^ 0 & -f «. m ^ ' a&#3i##£'f@SM£f **F B P X , 



F n P x ,y ft £ ^ ^ ^ & 



*'J fflF B+1 P x . y * F m P x , y > F^P,., a ^F ra _ 2 P x , y 

Y x y . g. t Y x , y ft & %x ft ^ %y i ^ # % & t # • & & *'J 
fflF m+1 P x . y * F m P x , y * F..,P x , y a ^F B . 2 P x , y *.tt*^«^A#^C 
• * tC x>y ft*.$x4f*L#y'IB**6&#&** 
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5- > &2L#a/3#i-i- (#a^^^:A METHOD OF INTER-FRAME Y/C SEPARATION) 

The present invention discloses a method of 
inter-frame Y/C separation applied in NTSC system. 
The method sample a composite signal at first to 
get and save a plurality of sampling data FmP xy , 
therein FmP x y is the sampling data in m frame x 



row 



y column of the composite signal, the m, x, y is a 
integer. Then using F n+ iP x , y , F^.y, F^P^y and F m . 2 P x>y 
to counting a plurality of luma data Y xy , therein 
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i * %3L®Wffi%- (&W£ffi - A METHOD OF INTER-FRAME Y/C SEPARATION) 

Y xy is the luma data in x row y column of the 
composite signal. Finally, using F n+1 P xy , F m P xy , F 
m .,P Xiy and F m . 2 P xy to counting a plurality of chroma 
data C x y , therein C x y is the chroma data in x row y 
column of the composite signal. 
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i'#ajm«Mi (i) 

I & W ffi M & j£ ] 

& # W & % ffll ft- — ftNTSC Z ^ Hm » fl|(3D video 
decoder) #} 3" * • J- 4* #J & * B0 ^ - «NTSC £ # *H * &/ 
^ 1 ^ |e( i nter-f rame Y/C separation) tf) >k ° 




l & m & m 1 

ft, m m %t ij # i& 3- 3r ° 

& #2 & £l ( R ) > .i* ( G ) - tt(B)=.4t&/tf*&j& ' • S *t 

& 4; € n m at # i& ib • & ^ # ^ « x. # m. » £ # 

& & m % n. m w m & & ?r & &r x g - B& ^$r^4*^j& 

^ l(luma) jf» ^ i(chroma) 4L f # • W *» Y ( & & ) ^ U ( 0 
& ) * V ( 3* & ) t^Pp^^R-G>BW##^^,^JL^^>g. 
t 44 ^ * + - fr\ • R % G ^ B f # HY > U - V t *4 6*1 m # & : 

Y = 0.299R + 0.587G + 0.114B ;U = 0.493( B - Y ) : 

V = 0 . 8 7 7 ( R - Y ) « Y ^ tR ^ G >B^^#^.^^Am?£ 

% n % & m ± m & •u*nv^#j4***ifc7 & & ft # n 

& #o fc: & ° «J- ^ & & & ( ftp R = G = B) » U V 4fc £ & 

0( * & & £) • 
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i <■ &*RtfLW (2) 

& m s& # $ft # m m. t • * *i & >» # sl t «! *j ^ s-i * 

^mt(subcarrier) _L # & S. * 34 ^ • *» ( ^ @ ) B ^ 
t^^lf-^ i t(National Television Standards 

Committee, NTSC ) ft $| £ ^NTSC & & ' Bp*#Y «Vf 
# 18 #J /£ Y + U * s i n ( t ) + V*cos( wt) i t ^ ^ £ t II 
tfl.l£(composite signal ) II. i| # # ° ^ t w = 2 ^*Fsc » 

Fsc^I'J^.^lfl.M.M^Csubcarrier frequency) ° 

# & # & ^ $-j «t ^ # & € * m ft. ' m & & & & * 

(sample) • — ^*S.^^^P(comb filter) fas ftFsc 4: 
i^tt^lH tttt » *» itbNTSC # & * Ml -T # 
910 * * tt(sample point) °NTSC-4Dt*!I(frame)^- 
5 2 5 4& * **. • & #910*525 = 477750 #.ffe • 

— *t fl& T ' « ffl. » flllS ( T V decoder) ^ tf t t B H 

t ' A£4fcflI.2.#*(t3!*ifcS(3D comb 
filter) ft*r*.5fc;& • 

m $L 4r $$> & % m St a *l to ft # Rf, 9 0 & #. - * • a 
NTSC fln t » 4a ^(sample phase) >it0 * 0 . 5 7r - i Al. 

5 ^ ^^#J^a#5jY + V ^ Y + U ^Y-V?pY-U ° % \ m m 

ntsc ^ ft t t M^it^fe *( ^ ^) ° n $~ & % \ m • n t 

m&4t^7jc^$Lline^$4£t^toEx • t I* I'J ^ * t * 
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JL * &WittW (3) 

tteJMi ® *t & S. » ® %> ft ^477750#I^.m.^(4 6<j 
& £fc 2 ) ' ® A. ~ & to 4Jl it m & £. ■ >fr i£ *i ^ 4 4H 

^ n& # # t i-x # i ffl % m ^ > is. m m m m 

4H&4*£frame4L/fftniBp-3r( *• I* h ?A & ) ° 

(inter-frame Y/C separator) 210 > 
H(intra-field Y/C separator > Bp — *t^HI6«j — 
& & g ) 2 2 0 - ^ U ^ >ll iidnotion detector) 2 3 0 - IE, -It 
«24 0 a A S(niixer) 25 0 • «.^^&t£^mSt 

(composite video signal) 201^Aift*c*ft.^L^l^^fe 
f ill! ' F B+1 >ft * itb ^. ^ & & t «. m %t 2 0 1 & £ m + 1 ItH 

201 ii^^^.^^ &««.m$fc202 &;&^^ fetttt 
205(F m ^^^m^t*I^^^^^f:^m^) - — m % & 
&^#lS220&i|fc&^^&1£4Jl1flSlfc2 05 • it #'J # * *£F B t 
4 * W ^ £ « M^'f±*i4fi-*^/^^^^it#ai a* m 

#1 tfl m ^(separated video signal) 221 ° 

-Aft H % mmftdnotion video signal) Bp ~ 

m % & & & m B220 % & % & & m & & m ft - *s & ~ 

& / & ^ 3£ H220 &m#jg«.HlfR.3fe(still video 

signal) B^-^it^cit^^^^^. • ^ T ^ 51 f f • #f « 
- & # ^ Jif # IM& tfl m l& & £ 4*&*&/^&a-**35 2 1 0 
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i » fttytLW (4) 

„♦, n 4 4sF m ^^^0&€«.mH; » it *'J ffl 4a *P ^ 4 teF 0+1 

^ gfc it & tfc ^ Hfc *Jl 1ft m 3fe2 1 1 • *l 5t ^ & € tH !&2 0 1 
A % l(motion) & # jg ( s t i 1 1 ) #j ft M & # tfr *8t m fi 
(motion detector) 230 I t « f ^ ^- # t& »J ii 2 3 0 & 

^ ^ & « 4H tft St 2 0 1 & 3* 4* 4JL tfL tft ^ 2 2 1 » M ffl ^ «. tfL 
m *2 2 1 * ^ # & € * tfl ^2 0 1 t f % sz. 4 BJJ 4L * A £ & 
#2 5. £ ' #4 « * * & J: U* ^ & J: #'J ^ 4 ^ *!r / Ji*. Id it 
ft it} it # 1ft 3fe2 3 1 • >U^H250 ?p^it#tfl.^231it#^^ 
t mm t221 - ^ ^ tfl 1ft *fc 2 1 1 & tfL m bb — ^ 

*o . it$fcife^££;fJLtfttfl§£251 • 

3r o tf as, % 1 a • S*p*tfl¥#^^i#^4«(#*»t4S 
m &m + 1 ) t *3 fsj & to £ ( # *o #y#] 4 * ) 6«j -IH * 4l ^ ^ 
& € ^ tft 4a it ^ *P ^ # ^ ^ & W # ' *B 3* *J "T 

* * & f fi» 4f- £J t *t • i£ ^ « #J *, # ^ tfl ft 4 



& ^ & # tfi m ^ 



[ # ft £ ] 



IS *b ^ # a£ a ^Sfc^^tH:^- 
#) 3r » ^^J^i^^tft^^JL » 



^. 4 



41 ^ ^ 



0 & t r- 
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i » &Wt$LW (5) 

m ft ft ^ ' ^ffl^NTSC^M. • it$>tm%Jk/&Jkfrmtfi 
ft & It & &&&&& & -%#Lt&%L ' ^&#3i##£'fSJfc#. 
t #F 0 P x . y ' £ *F n P x , y ^ ^ ^ ^ ^ fctlimt t linif i 

JL ft it • £ ft. #J # F m+1 P x , y * F B P x , y * F.mP,., a ^F 0 . 2 P x . y *. ff 

* £ #1 * & t **Y X> , » * tY x . y ^*»xfti*y*4l:«* 
A t «■ • * «. #'J fflF n+1 P x , y > F m P x . y * F^P,., a ^F 0 . 2 P x , y * tf- # 
£ « # £ t #C x , y > & tC x , y ^^?xfr4?ylH«^4 

#l m # a ^ #j#.ikitfoWMtiL3L£ t % &/ m & & 

m ft ft >k ' -h i£ 4l & & t #Y x>y # ^ 44t * ^ : Y x>y = ( F. tl P 
+FP +F.P +FoP ) / 4 « 

x,y T r m r x. y T I m-l r x,y T 1 m-2 r x, y / ' ^ 

m ft ft & ' jL&^fr&fc&®&%&m&Z-$r!&fo&.%L& 

|j & t t m t t ^ - ij f i ta t 6d4 ^ f ^ i |i f > jl # 

I'J >& ffl, St 4i to 0 - 0 . 5 n > i il. 5 ^ tlif ' 

4fc # W ft %L ik * #r it ^ £ 4 *S ^ A / & & 

» » Ji i& 4^ tt % m & t ** # 4& * 3$, : C x . y = ± ( 

F.Px.y + F B . 2 P x , y - F a+1 P x , y - F D .,P x , y ) / 4 - *t#£*ttC x . y 

& & w ® & m & m i m ft t w & % & & m » 

Sitb^LNTSC^'lt^T • T a If i m 6*) f I .fii # J'J i 4 

# * &/ ^ A t ** 0 

^ t& * # B £ 4L _L i& *a g. ^ a > 44 & ^ £ jg ^ £ afl fg 
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i * #-^t£afl (6) 

% K& ' T5L&&-%L&itifcW ' M. $<L & ft m m £. ' I 

t& "Ml *» T - 

[ 2r ^ 1 

# 3 SI & AS & & *ft - ik t &\ ft #J — 34NTSC 

£ 4 *s & 5. / # 5. & Ml & m • tf fs] # as ^ i ffij a 

A # 3 ffl • ^- 3 0 1 % & ^. ^ & & « ^ m «t it «t 4* «. 

t #F m p x , y ' * tF m p x . y ft & it n & m & € «, m st t -fa 4 

te-4L3px^t^.*y'fHt*6<F*.***|-'i»&m, x, y^,A^# 
^Otilt'^^f^^It ' £NTSC & #c. T # ^ M ^ J» 
S 3 0 1 #. a ^ & € * m St t ^ *J * & tfL 3fe # 4 -fg- ^ ^ & 

Ifr #. ' J. # -fc I'J fc }&. tfl St 4a 4^ 0 - 0 . 5 7T - 7T A 1 . 5 7T B£ 

ft • 

# J5£S302 A*t*it«t4f-*Air ^Y x , y > £ tY x>y -ft * $x 
4f 4l £ y « 4 * ^ & * # • ^**Air*KH*»«tl»# 

* : Yx.y = ( F B+1 P x>y + F m P x . y + F...P,., + F B . 2 P x . y ) / 4 - * 

ir t -Y^^^^iiDif i^iit ^ • a ^ i m ft 

5F4LNTSC3K4fc(«£l*^*.4*Sframe ' 4 ^pixel) 

^ #J • S'JY x . y = ( (Y-U) + (Y + U) + (Y-U) + (Y + U) ) / 4 

SHS303 &tt*it€#*2&t #C x , y • £ tC x . y ft £ $x 

ft4-%y'®^ j jk&)m&nm ' £ tt * 5$, ^c x , y = ± ( F m p x . y 

+ F m . 2 P x . y - F m+1 P x . y - F...P,,, ) / 4 * »C„.,« 
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i - &*fm*n (7) 

*o&$m4ai*£^^&^#° a %\ m m ^ N T s C & &t, ( w. i 

$&>ft4ti*gfraine » *£$*^4t*:|rpixel)JM*] • B'J C x> y = ( 
( Y + U ) + (Y + U) - (Y-U) - ( Y - U ) ) / 4 = U > V? ^ W %x 
ft 4l $ y 1® * * #J m & t #C ( ^ U V ) 3 ^ & € « «. 

ft m dj & ° 

' -ft. *t j& * 

#a«^ib — & * «fe iH sk £ ft ta. a £ 4^ # a £ iS ffl fcJ • # 

4 IB ML & % ^ — *t f 04 #f *fr — £ t I ^1/ 

£i&^g£3->&#>&ffl & &L & ® • ffr /S 3M ffl ' ' i& ffl 

(inter-frame Y/C separator) 410 - — 

H(intra-field Y/C separator » Bp — *t -fS- ig| 60 — *St 32 
ft >& ^ ) 420 - & 1% fa m ^(motion detector) 430 - l& -It 
144 4 0 a % H ( m i x e r ) 450 > £-t#**H^b&/#>&^ 
« H 4 1 0 &p * # 4^ # a £ ^ ^ ° ^ 0 £, <t tfl. ft 
(composite video signal) 4 0 1 # i§ 3*. }JM4 ^ # & 

t «. m ft ' F B+1 & € * tfl. ft4 0 1 #m+l is 4 *s 

40 1 it ft « ^ ^ & € m ft40 2 ( $m 4 IF,) - ^ & & & 

« «, m St40 3 ( Hm-l 4@ 4 IF,., ) a it * & ^ & t «. m ft 

404( $m-2 #1 £ IF B _ 2 ) • t£ -It &440 # It ^ «. & & & € «. m 
t405( Irafi 4*IF„) • ^^^^L/#^^^^420^«fc^.^ 
# & f m ft405 ' jt *'J ffl * *lFm t ^ # * P-1 ^ £ ^ M m 




i » (8) 

video signal) 421 • 

t& & tfl. tft ^(motion video s i gna 1 ) # ffl - ^ 1/ 
^^^^11420^^,^^^^^^^^^ • & 7 *f it 4 
f • j-X f # I ^mmf (still video s i g n a 1 ) £. £ t 
*g&&/#Aa-**3410&J£ • £4*H*&/*2>£^$£1I410 

#i & f- m ' it #»J ffi ±- i£ ^ # 8 fl * #>J m #J * ^ £ 4 % 

& / ® & ^ ^ 3" * & it fi- ^ ^ / # 5. a* ^ it ffi A a* ^ * m m 

Sfc4 1 1 » £• 2r * >fc itb ^ # ftp i& • 5t ^. ^ #i & € 4*1 tfL §£4 0 1 
A % B (mot i on ) ^tl(still) ft x. ft «•] H 4 3 0 

F n - F B _i a ^F m . 2 4l Jfc # t ' * a tf % & 4 U TA ^ ^ & M. 

n m 3l £ ' *J « ^ & & & * & & £ #j ^ *, * ^ / #• a*, m 

ii^ri±jit#m^;4 3i • n 4 5 o 4& it'# m $U3i it # ^ 

*fc 48. tfl. ffl Sfe 4 2 1 - ^ *Jl tfl, m S£4 1 1 A 4£ ^ ^ fcb <H m — ^ 

' Ji^rfj^<^^tn.tfi*fe45l » 

ffc & ^ # is e, a %l ik # «fe m m M- -kp _t ' & * it # m a 

ifofts • # *r # #- tf- ^ it th M ffl # ' s itb ^ # ^ i* ti 
a si * 4& ^ m ^ * tt * #>j n ® m & ^ # % * ° 




% \ m A t& b^ntsc % t s. *s ^ & & # ^) • i 

# 2 ffl *° JL ^ ^ & fi 4^ ;F J& ffl o 

# 3 ffl 4fc m %l \k t afc fcl m ^ # - 3£NTSC 

£ t 4£ * *2 & ^ ^ 2r * 4l >ft ^ ffl • 

9 4 ffl & 4fc fts & &W*L-&fe1t iH ft tit — & £ * 

[ m & m t& w ] 

201 -202 -205 -401 -402 -403 -404 -405 : H & & 
& € $L m 9t 

210 - 410 : ^ ffe^l/^^^H S(inter-frame 
Y/C separator) 

220 - 420 : ^- Ifr ^ ^/ $ 1 ^ t i ( i ntra-f i e 1 d Y/C 
separator) 

230 - 430 : # ^ I-I i(motion detector) 
2 4 0 - 4 4 0 : it 4& It 

2 5 0 - 4 5 0 : II ( m i x e r ) 

2 1 1 - 221 - 251 - 411 - 421 - 451 : ^ gfM/l 1ft tfl. ft 
(separated video signal) 

231 - 431 : it # tft ft 

S3 0 1 : ^ ^ & t 4PL fft ft • # *t #. t #F D P x>y 

S30 2 : ft A * #Y x . y = ( F ra+1 P x , y + F m P x . y + F._, P x , y + 
F ffl - 2 P x .y ) / 4 

S30 3 : m JSL ft #C x . y = ± ( F D P Xty + F m . 2 P x , y - F D+1 P x . y - 
F m -,P x ,v ) / 4 
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1. - & • m m ^ntsc % m 

& - ^ ^ & -t tfl. ft ' W 4* _& 1f # £ tfc -fa #. 
f **F 0 P x , y • & tF m P x , y ^,4t«^L^^&««.mftt 

^0 JL ^ ; 

«. f #Y x , y > £. tY x , y ^^Ix^rtlyit t^llf # : 

*l « F m+1 P x . y * F m P x . y > F B .,P x . y a ^F n . 2 P x . y * tf * * * * %> 
& t #C x , y • & tC x>y ^^^xfi-^^y^BtiMl^lflf • 

2 . *o t tt * *>j $& a $ i ^ m £ * m % %. / m jsl a- & 

# * & , ^ttf^^^L^ **Y x . y & * ^, : 

Y x>y =( F m+1 P x , y + F a P x , y + F B _,P x>y + F 0 . 2 P x>y )/4 - 

It U OH & m ft *S 4fc ^ 0 ^ 0 . 5 tt > n JSl 1 . 5 7T b£ Jfr o 

C x , y = ± ( F m P x , y + F n . 2 P x>y - F m+1 P x , y - F._,P x . y )/4 - 
#j 3r , ^ t t iMi i f #C x>y #£m4atte*L#&*** • 
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line (frame) a 
X+1 (m+1) 
X (m) 
X-1 (m-1) 
X-2 (m-2) 



Y+V 
Y-V 



Y+V 



Y-V 



Y+U 


Y-V 


Y-U 


Y+V 
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Y-V 


Y-U 


Y-U 


Y+V 


Y+U 


Y-V 


Y-U 


Y+V 


Y+U 


Y+U 


Y-V 


Y-U 


Y+V 


Y+U 


Y-V 


Y-U 


Y-U 


Y+V 


Y+U 


Y-V 


Y-U 


Y+V 


Y+U 



y-3 y-2 y-1 



y+1 y+2 y+3 y+4 P ixel 
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S301 




S302 



mm y XiY = t ( f m+1 p x . y + F m p x>y + F m _, P x , y + F m _ 2 p x , y ) A 



- (F"m Px,y + ' r m-2Px,y F~ m +1 Px,y F" m _iP Xf y )/^ 



S303 
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